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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of welding clad steel tubing 
of the long picture which was excellent in high-temperature-corrosion-proof nature suitable as the heat 
exhanger tube of the boiler for a generation of electrical energy using the incineration heat of trash, and 
a heat exhanger tube of the black liquor recovery boiler in pulp and paper industry, and bending nature. 
[0002] 

[Description of the Prior Art] In order to use an energy resource effectively in recent years, it has come 
to use incineration waste heat, such as inflammable industrial waste and a municipal solid waste, for a 
generation of electrical energy. Although the heat exhanger tube of the boiler used for this generation of 
electrical energy was manufactured with the steel of JISSTB340 or STBA24, extremely, there was a 
corrosion problem by the fused salt contained in the combustion gas at the powerful corrosive gas and 
adhesion ashes of a chloride system or a sulfide system, and a prevention colander was not obtained for 
steam temperature at 300 degrees C or less, but generation efficiency was only about a maximum of 
15%. For this reason, the researches and developments which aim at 30% of generation efficiency have 
been furthered by making steam temperature into 500 degrees C or more, using nickel radical alloy 
which high-temperature-corrosion-proof nature was markedly alike, and was superior to JISSTB340 or 
STB A24 as an ingredient of the heat exhanger tube of the boiler for a generation of electrical energy 
which makes this steam temperature 500 degrees C or more, for example, Alloy 625 :22Cr-62nickel- 
9Mo, is proposed, furthermore, a low-cost-izing sake - present - business - the approach of coating 
with fine-particles thermal spraying nickel radical alloy which excelled [ peripheral face / of steel pipe 
material ] in high-temperature-corrosion-proof nature - and - present — business — the approach of 
carrying out a building-up by the plasma fine-particles build-up welding method is proposed in nickel 
radical alloy which excelled [ peripheral face / of steel pipe material ] in high-temperature-corrosion- 
proof nature. 
[0003] 

[Problem(s) to be Solved by the Invention] however, the problem that nickel radical alloy which was 
excellent in high-temperature-corrosion-proof nature as that of the ingredient of the heat exhanger tube 
of the boiler for a generation of electrical energy, for example, the approach of using Alloy 625, has 
expensive nickel radical alloy - it is - moreover - present - business - the approach of coating with 
fine-particles thermal spraying nickel radical alloy which excelled [ peripheral face / of steel pipe 
material ] in high-temperature-corrosion-proof nature has problems, such as corrosion resistance 
lowering by building-up thickness, bonding strength, and the micro void. Moreover, there is a trouble of 
taking costs with a large-sized welder great required therefore for a difficulty to be in thick dimensional 
accuracy, and to manufacture a long steel pipe although the approach of carrying out a building-up for 
nickel radical alloy which excelled [ peripheral face / of steel pipe material ] in high-temperature- 
corrosion-proof nature by the plasma fine-particles build-up welding method of building-up thickness, 
bonding strength, and high-temperature-corrosion-proof nature is satisfactory. Moreover, with welded 
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overlay, since the surface roughness of a steel pipe is large, there is a trouble that nondestructive 
inspection precision is inferior. Furthermore, although a cheap steel pipe which excelled [ heat exhanger 
tubes / of the black liquor recovery boiler in pulp and paper industry ] in high-temperature-corrosion- 
proof nature and bending nature was desired, there was no suitable thing. This invention aims at offering 
the manufacture approach of welding clad steel tubing for boilers of the cheap long picture which was 
excellent in high-temperature-corrosion-proof nature, bending nature, dimensional accuracy, and 
nondestructive inspection precision, without using a large-sized welder. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned object, it sets to this invention. 
Make steel pipes, such as carbon steel, alloy steel, stainless steel, and heat-resisting steel, into an 
element tube, carry out build-up welding of anticorrosion or the heat-resistant alloy, and clad steel 
tubing (composite-steel tubing) is produced. After that this clad steel tubing cold working of rolling, 
drawing, etc., or by carrying out warm working and heat-treating further above recrystallizing 
temperature An outer layer side is manufacturing clad steel tubing for boilers of the long picture which 
was excellent in the thick dimensional accuracy which was manufactured between heat or has high- 
temperature-corrosion-proof nature equivalent to nickel radical anticorrosion alloy by which the after 
[ tube manufacturing between heat ] cold finished was carried out, and bending nature. 
[0005] When the above-mentioned approach is explained further, the above-mentioned nickel-Cr-Mo 
system alloy is as follows. 

(1) weight % - C<=0.1%, Si<=3.0%, and Mn<= - 3.0%, Cr: 15.0-35.0%, and Mo: 1.0-20.0% However, 
alloy which the remainder is the alloy substantially set to nickel, and is preferably made into C<=0.05% 
Cr+Mo=20.0-50.0%. 

(2) the range which does not fall cold-working nature to this alloy - W<=4.0% and Nb<= ~ 4.0%, 
Ta<=4.0%, V<=4.0%, Ti<=2.0%, Zr<=1.0%, aluminum<=1.0%, and Co<= - 3.0%, Cu<=2.0%, 
B<=0.005%, Mg<=0.1%, calcium<=0.1%, Y or rare-earth-elements <=0.1%, and N<=0.1% of one sort 
or the alloy contained two or more sorts 

(3) In order not to reduce weldability with these alloys, it is the alloy made S<=0.02%, P<=0.02%, and 
O<=0.05%. 

[0006] Although an element tube is not necessarily limited to this, its following is desirable. They are 
STBs 340, 410, and 510 which are the steel types a boiler and for the carbon steel steel pipes for heat « 
exchangers of JISG3461 in the case of carbon steel. It is STBA 12, 13, 20, 22, 23, 24, 25, and 26 which 
is a steel type a boiler and for the alloy steel steel pipes for heat exchangers of JISG3462 in the case of 
alloy steel. Moreover, they are SUS(430 304, 309, 310, 316, 317, 321, 347, XM15J1,329JI, 329JL, 405, 
409 and 410, 410Ti, 444) TB which is a steel type a boiler and for the stainless steel steel pipes for heat 
exchangers of JISG3463 in the case of stainless steel, SUS(304, 316, 321, 347) HTB, and SUS(304, 316, 
317) LTB. In the case of heat-resisting steel, they are HCMV, F-l, AN15 and AN31, 15-15 Ns, 17 - 
14CuMo(es), Esshetel250, 18 - 8TiNb(s), etc. Although build-up welding is not necessarily limited to 
this, a plasma fine-particles build-up welding method or its hot-wire TIG arc welding process (HOT- 
TIG law) is desirable. Heat treatment needs the following processings, in order to make crystal grain 
detailed and to raise cold bending nature and high-temperature-corrosion-proof nature. That is, 
predetermined carries out time amount heating and it is made to recrystallize above 1 100 degrees C 
between the colds or after warm rolling or drawing as solid-solution heat treatment of anticorrosion, 
such as a nickel-Cr-Mo radical system alloy of 1 clad steel tubing periphery section, or a heat-resistant 
alloy. 

2) Subsequently, make it heat-treat and recrystallize according to the ingredient of the clad steel tubing 
inner circumference section. For example, carbon steel and low alloy steel may carry out predetermined 
heat treatment defined by JIS. In this way, the desirable microstructure which recrystallized the 
periphery section and the inner circumference section of clad steel tubing is obtained. 
[0007] 

[Function] In this invention, the postheat treatment which carried out cold working or warm working of 
rolling, drawing, etc. is carried out recrystallization and for making it detailed and raising cold bending 
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nature in crystal grain, while making clad steel tubing into a long picture. Moreover, it is for equalizing 
clad steel wall thickness simultaneously and raising dimensional accuracy. Furthermore, since the high 
temperature strength of a base material and a building-up layer differs when between the colds or 
carrying out warm working carry out hot working, ** both are for not being processed into homogeneity 
and generating ** crack, without carrying out hot working in this invention. It is because it is rare for 
between the colds or warm working to be such. For this reason, 400 degrees C or less of working 
temperature are desirable. Moreover, in this invention, the thing with a plasma fine-particles build-up 
welding method desirable as a build-up welding method is from the ability of automatic welding for a 
plasma fine-particles build-up welding method to mix and use that there is little penetration to the 
element tube (base material) of a building-up metal, and two or more kinds of fine particles, and for the 
hardening alloy which cannot be fabricated in the form of that composite material is obtained easily, a 
wire, or a rod to be used as fine particles, and to be performed. Moreover, the thing with a hot-wire TIG 
arc welding process desirable as a build-up welding method is welded in an inert gas ambient 
atmosphere, and since an arc is soft and it is stable, a weld zone is quality and few good results of 
dilution of an element tube (base material) are obtained by the insertion method of a filler rod, and it is 
because the speed of travel is still earlier. 
[0008] 

[Example] Hereafter, the example of this invention is explained. 

the element tube of STB340 with a diameter [ example 1 / of 55.6mm ], and a thickness of 7.3mm - 
AlloyC-276 (0.007%C --) Build-up welding is carried out. 15.0%Cr, 69.0%nickel, and 15.5%Mo - the 
plasma fine-particles building-up welding method - 22mm of**** - whenever [ post-processing ] ~ 
56% - cold-rolling - after [ of 1 150 degrees C ] solution treatment -910 degrees C - normalizing was 
carried out and clad steel tubing with the diameter of 38.1mm, a thickness [ of 6.6mm (thickness of 
1.5mm of AlloyC-276) ], and a die length of 6000mm was obtained. The result is shown in the sample 
number 1 of a table 1 . In addition, the cold bending trial of a table 1 was carried out at the room 
temperature bend-radii :76R and angle-of-bend:180 degree. 

[0009] It carried out on the same conditions as an example 1 except having set the example 2 and 3 
building-up alloy to Alloy625 (0.01%C, 22%Cr, 62%nickel, 9%Mo, 3.6%Nb) and Alloy825 (0.01%C, 
21%Cr, 40%nickel, 3%Mo). The result is shown in the sample numbers 2 and 3 of a table 1. 
The building-up of AlloyC-276 was carried out to the element tube of STBA24 of the same dimension 
as example 4 example 1, 1 150-degree C solution treatment was similarly carried out after cold rolling, 
and 930-degree C tempering heat treatment of normalizing ->740 degree C was carried out. The result is 
shown in the sample number 4 of a table 1 . 

The building-up of AlloyC-276 was carried out to the element tube of SUS304 of the same dimension as 
example 5 example 1, and 1 150-degree C solution treatment was similarly carried out after cold rolling. 
The result is shown in the sample number 4 of a table 1. 

[0010] It carried out on the same conditions as an example 1 except having carried out solution 
treatment of 1 1050 degrees C of examples of a comparison, and having carried out 910-degree C 
normalizing. The result is shown in the sample number 6 of a table 1 . Since recrystallization of the C- 
276 section of an outer layer was inadequate, it did not soften enough, but the crack occurred and cold 
bending nature was poor. 

It carried out on the same conditions as examples 2 and 3 except having carried out the example 2 of a 
comparison, and 31050-degree C solution treatment, and having carried out 910-degree C normalizing. 
The result is shown in the sample numbers 7 and 8 of a table 1. Cold bending nature was poor like the 
example 1 of a comparison. 

Solution treatment of 41050 degrees C of examples of a comparison was carried out, and 930-degree C 
tempering heat treatment of normalizing ->740 degree C was carried out on the same conditions as an 
example 4 except alias real almsgiving. The result is shown in the sample number 9 of a table 1. Cold 
bending nature was poor like the example 1 of a comparison. 

[001 1] It carried out on the same conditions as an example 5 except having carried out solution 
treatment of 51050 degrees C of examples of a comparison. The result is shown in the sample number 
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10 of a table 1 . Cold bending nature was poor like the example 1 of a comparison, 
each element tube of six to example of comparison 9 carbon steel, alloy steel, and stainless steel — 
AlloyC-276 and Alloy825 ~ plasma fine-particles building-up soldering — carrying out — 3000mm — 
clad steel tubing was carried out. Normalizing which is 930 degrees C since the weld zone is carrying 
out quench hardening of the clad steel tubing of the alloy steel of the example 7 of a comparison after 
welded overlay -> tempering heat treatment which is 740 degrees C was carried out. Examples of a 
comparison other than this are still welded overlay. Although anything of the bending work nature 
between the colds is good, clad steel wall thickness dimensional accuracy is bad in spite of short length 
clad steel tubing. 

[0012] Table 1 [0013] Drawing 1 is the microphotography expanded to 400 times as many clad steel 
tubing of a sample number 1 as this, (a) shows the anticorrosion-alloy section of an outer layer, and (b) 
shows the carbon steel section of a inner layer. Drawing 2 R> 2 is the microphotography expanded to 
400 times as many clad steel tubing of a sample number 6 as this, (a) shows the anticorrosion-alloy 
section of an outer layer, and (b) shows the carbon steel section of a inner layer. The microstructure of 
the sample number 1 of drawing 1 is the detailed microstructure which recrystallized the anticorrosion- 
alloy section of an outer layer, and the carbon steel section of a inner layer by 1 150 degrees C solution 
treatment and 910-degree C normalizing processing. The microstructure of the sample number 6 of 
drawing 2 is the detailed microstructure which recrystallized the carbon steel section of a inner layer by 
910-degree C normalizing processing. On the other hand, the solution treatment of recrystallization of 
1050 degrees C of anticorrosion-alloy sections of an outer layer is inadequate, and it has become a 
welding + cold-working-hardening organization. 

[0014] This invention of the ability of various change to be made in the range which does not change a 
summary is natural, without being limited to an example also in points other than the above. 
[0015] 

[Effect of the Invention] this invention - a steel pipe - an element tube - carrying out - anticorrosion 
or a heat-resistant alloy - build-up welding ~ carrying out - clad steel tubing ~ producing - after that - 
- this clad steel tubing -- cold working - or since warm working is carried out, it heat-treats further and 
clad steel tubing is manufactured, the following outstanding effectiveness is done so. 

(1) Clad steel tubing of the long picture which was excellent in high-temperature-corrosion-proof nature 
and bending nature can be manufactured cheap. 

(2) Long clad steel tubing can be manufactured, without using a large-sized welder. 

(3) Compared with heat tube-manufacturing material, dimensional accuracy and surface roughness 
improve and it becomes applicable about the nondestructive inspection of high degree of accuracy. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of welding clad steel tubing for boilers that made the steel pipe 
into the element tube, carried out build-up welding of anticorrosion or the heat-resistant alloy, produced 
clad steel tubing, and the high-temperature-corrosion-proof nature which carries out warm working and 
is characterized by cold working or heat-treating further above recrystallizing temperature, and bending 
nature were excellent in this clad steel tubing after that. 

[Claim 2] The manufacture approach of welding clad steel tubing for boilers which was excellent in the 
high-temperature-corrosion-proof nature according to claim 1 characterized by anticorrosion or a heat- 
resistant alloy being a nickel-Cr-Mo radical system alloy, and bending nature. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/4/2005 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ DflAGE CUT OFF AT TOP, BOTTOM OR SIDES 



Of FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ■ - 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




